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Grana Padano PDO cheese is manufactured in a defined geographical area of northern Italy using 25 the traditional process described in the product specification (European Parliament and Council, 26 2012). Holstein-Friesian cows make up almost 95% of the dairy herds providing milk for Grana 27 Padano manufacture. Corn silage represents the most important part of the cows' diet all year 28 round, whereas some differences may exist in concentrate supplementation, depending upon the 29 season (Borreani et al., 2013) . 30 Raw milk is regularly collected at farms within 12 h after milking and, notwithstanding hygiene 56°C and left to compact at the bottom of the vat for 40-60 min before extraction and molding. 37 Part of the whey (at pH 6.2-6.4) is taken from the vat and incubated to obtain the natural whey 38 starter for cheese-making the next day. The whey starter for Grana Padano (titratable acidity [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] 30 °SH per 50 mL, pH 3.3-3.6) mainly contains thermophilic strains of lactic acid bacteria (LAB), i.e. 40 Lactobacillus helveticus (60-80%), Lactobacillus delbrueckii ssp. lactis plus Lactobacillus delbrueckii 41 ssp. bulgaricus (10-40%), and Streptococcus thermophilus (1-20%), with a total count in the order 42 of 8-9 log cfu mL -1 (Rossetti et whereas the level of SP was about twice as high (Fig. 2) denaturation of α-La and β-Lg (Fig. 2) . From the HPLC chromatograms (Fig. 1) , it can be seen that 
Statistical analyses
Proteolysis during the whey fermentation
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The composition of SNCs changed dramatically during the whey fermentation process (Fig. 2) . number and directly related to LAB metabolic pathways. As a result of LAB growth, the FAA 226 content increased by a factor 4 to 5 (Fig. 2) . Recently, genomic studies are increasingly being used The overall SNCs pattern we found in WC was fully confirmed on a larger number of samples 232 collected at six other Grana Padano cheese factories (Fig. 3) , covering a wider area of the 233 production zone. The ranges of variation were the same as in Fig. 2 for all 
